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IS  :  3205  -  1984 

Indian  Standard 

SPECIFICATION  FOR 

PRECIPITATED  BARIUM  CARBONATE, 

TECHNICAL 

(First  Revision) 

0.  FOREWORD 

0,1  This  Indian  Standard  (  First  Revision  )  was  adopted  by  the  Indian  Stan- 
dards Institution  on  19  March  1984,  after  the  draft  finalized  by  the  Inorganic 
('hemicals  (  Miscellaneous )  Sectional  Committee  had  been  approved  by  the 
Cheriiical  Division  Council. 

0.2  1  his  standard  was  first  published  in  1965  and  is  being  revised  in  the 
light  o^  latest  technical  developments.  An  additional  grade  of  the  material 
used  \n  TV  glass  ceramics  is  being  incorporated  in  this  revision. 

0.3  F^arium  carbonate  is  one  of  the  most  important  barium  chemicals,  ex- 
cluding those  which  are  used  for  pigments.  It  is  used  as  a  raw  material  in 
the  manufacture  of  other  barium  compounds  like  barium  chloride,  barium 
nitrate,  barium  sulphate,  barium  hydroxide,  barium  oxide,  etc.  Barium 
carbonate  is  used  in  large  quantities  in  conjunction  with  hydrochloric  acid 
for  removal  of  sulphate  ions  from  sodium  chloride  (  brine )  used  in  the  elec- 
trolytic cells  for  the  manufacture  of  caustic  soda.  It  is  also  used  in  the 
removal  of  sulphates  (  present  as  an  impurity  in  small  amounts  )  from  water 
together  with  the  precipitation  of  associated  heavy  metals,  alkaline  earth 
metals  and  magnesium  ions  as  their  corresponding  carbonates.  The  other 
important  uses  to  which  it  is  put  are  as  a  flux  in  the  ceramic  industry,  as 
an  ingredient  in  the  optical  glasses  and  special  fine  glassware,  in  the  treat- 
ment of  steel  required  for  the  manufacture  of  high  resistance  steel  articles, 
Jike  ball  bearings,  in  the  manufacture  of  heat  treatment  and  case  hardening 
compounds  and  as  an  ingredient  in  the  composition  used  for  rat  poisoning 
compound. 

0.4  For  the  purpose  of  deciding  whether  a  particular  requirement  of  this 
standard  is  complied  with,  the  final  value,  observed  or  calculated,  express- 
ing the  result  of  a  test  or  analysis,  shall  be  rounded  oif  in  accordance  with 
IS  :  2-1960*.  The  number  of  significant  places  retained  in  ihe  rounded  off 
value  should  be  the  same  as  that  of  the  specified  value  in  this  standard. 

*  Rules  for  rounding  off  numerical  values  (  revised  ), 
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I     SCOPF^ 

LI  ihis  standard  prescribes  the  requirements  and  the  methods  of  sampling 
af;d  lest  for  precipitated  banurii  carbonate,  technical. 

2,   GJ^VDES 

2.1  ']  here  shall  be  two  grades  of  the  material,  namely  : 

Grade  1    for  Use  in  electro-ceramics, 

Grade  2  for  use  in  ihe  manufacture  of  barium  salts,  removal  of 
sulphations,  as  a  ilux  in  the  ceramic  industry,  glassware, 
high  resistance  steel,  heat  treatment  compounds  and  as 
rat  poisoning  compound, 

},   F^rQlJIRKMENTS 

}A  Description  —  The  material  shall  be  in  the  form  of  \Nhite  pr  ,,der  or 
friable  mass. 

3.2  The  niaterial  shall  comply  with  the  requirements  prescribed  in  Table  1 
\^  hen  tested  according  to  methods  given  in  Appendix  A.  Reference  to  the 
rcknant  clauses  of  AppetKlix  A  is  given  in  col  5  of  ihe  table. 

4.  PACKING  AND  MARKING 

4.1   Packing  —  The  material  shall  be  packed  in  jute  bags  lined  with  polye- 
\]]\-\cn^  films  or  HDPli  bags.  The  bags  shall  be  securely  closed. 
4.Z  Marking  -   The  bags  shall    bear    legibly   and    indelibly   the   following 
snformation  : 

a)  Name  and  grade  of  the  material; 

b)  Name  of  the  manufacturer  and  his  recognized  trade-mark,  if  any; 

c)  Gross  and  net  mass; 

d)  Date  of  manufacture; 

e)  Batch  number;  and 

f)  Poison. 

4.3  HIS  Certification  Marking 

The  product  may  also  be  marked  with  Standard  Mark. 

4-3.1  The  use  of  the  Standard  Mark  is  governed  by  the  provisions  of  the 
Bureau  of  Indian  Standards  Act,  19*^6  and  the  Rules  and  Regulations  made 
tliereunder.  The  details  of  condhioas  under  which  the  licence  for  the  use  of 
Standard  Mark  may  be  granted  to  manufacturers  or  producers  may  be  obtained 
from  the  Bureau  of  Indian  Standards. 

5.  SAMPLII^fG 

5.1  The  method  of  drawing  representative  samples  of  the  material  and  the 
criteria  for  conformity  shall  be  as  prescribed  in  Appendix  B. 
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TABLE  1     REQl  IRKMKNTS  lOR  PRFXIPITATJ  D  IVARIl  Al 
CARBONATE.   TECHNICAL 


Si  No.  CnARAC'n:RiST[c 


M)  {2} 

i)     Harjiim  (as  Ba  ),  percent  by 
mass,  Afin 

)i)     Carbonate  '[  as  CO:j  ),   percent 
by  mass,  Min 

in)  M(jisture,  percent  by  mass, 
Mux      ' 

;\;  Matter  insoluble  in  hydro- 
chloric acid,  percent  by 
mass,  Max 

V )     Free  alkali 

V!  Water  soluble  sulphide  (as 
BaS  ),  percent  by  mass. 
Max 

vii)  Total  sulphur  (  as  SOi  ),  per- 
cent by  mass,  Max 

vii;  '  Alkali  and  other  metalsulpha- 
tes  (  as  HaSOi  ),  percent 
by  mass,  Max 

ix)  Sodium  oxides  (  as  Na20  ), 
percent  by  mass,  Afax 

x)  Iron  (  as  FeaOa  ),  percent  by 
mass,  Max 

XI)     Tap  density,  g/ml 

xii)  Residue  retained  on  63 
micron  IS  sieve,  percent 
by  mass,  Max 

xiii)  Reaction  efficiency  (  after  45 
minutes  ),  percent  by 
mass,  Min 


{  Clause  3.2  ) 

Requirement 
Grade  1         Grade  2 

(3) 

(4) 

68-2 

6S-2 

29*8 
0*20 
10 

0-3 

070 
001 

COl 

0  01 

J'O  to  ]-5 
O'l 


29-8 


0  25 


r6 


To  pass  test 
04 


2'0 


004 


Method  of  Test, 

Kei-  to  Cl  No.  o\ 

Appendix  A 

A- 2 

A--3 
A-4 


A-6 
A-7 


85 


A-9 
A-IO 

A-n 

A-I2 

A-n 

A-H 
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APPENDIX    A 

{Clause  3.2  and  Table  1) 

METHODS  OF  TEST  FOR  BARIUM  CARBONATE,  TECHNICAL 

A-1.  QUALITY  OF  REAGENTS 

A-Ll  Unless   otherwise   specified  pure  chemicals  and  distilled   water  (  ^ee 

IS  :  1070-1977*  )  shall  be  used  in  tests. 

Note  —  'Pure  chemicals'  shall  mean    cheniicais  that   do  not  contain    impurities 
which  afTcct  the  results  of  analysis. 

A-2.  DETERMINATION  OF  BARIUM 

A-2.0  Outline  of  the  Method  —  Barium  is  precipitated  as  barium  chroniate 
which  is  then  dissolved  in  dilute  hydrochloric  acid  and  treated  with  solid 
potassium  iodide.  The  liberated  iodine  is  titrated  against  standard  sodium 
thiosulphate  solution. 

A-2.1  Reagents 

A-2.1.1  Dilute  Hydrochloric  Acid  -~  I:l(r/r). 

A-2.1.2  Concentrated  Hydrochloric  Acid  —  see  IS  :  265-1976t. 

A-2. 1, 3  Concentrated  Ammonium  Hydroxide  —  20  percent  (  mim  ). 

A-2. 1.4  Ammonium  Chloride  —  solid. 

A-2. 1,5  Hydrogen  Sulphide  —  gas. 

A-2.L6  Lead  Acetate  Paper 

A-2,1.7  Methyl  Orange  Indicator  —  Dissolve  O'l  g  of  methyl  orange  in 
100  ml  of  water, 

A-2.1.8  Glacial  Acetic  Acid  —  see  IS  :  695-I975t 

A-2, 1.9  Ammonium  Acetate  Solution —  30  percent  (mlv). 

A-2. 1.10  Ammonium  Chromate  Solution  —  10  percent  {mjv)y  neutral  to 
methyl  orange. 

A-2,1.11  Ammonium  Chromate  Solution  —  one  percent  ( m/v ),  neutral  to 
methyl  orange. 

A-2.1. 12  Ammonium  Carbonate  Solution  —  approximately  20  percent 
{mlv). 

A-2.1. 13  Silver  Nitrate  Solution  —  approximately  2  percent  (  m/v  ) 


•Specification  for  water  for  general  laboratory  use  (  second  revision  ). 
tSpecification  for  hydrochloric  acid  (  second  revision  ). 
^Specification  for  acetic  acid  (  second  revision  ), 
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A-2.1.t4  Dilute  Nitric  Acid  —  approximately  2  N. 
A-2.1.15  Potassium  Iodide  —  solid. 

A-2.1.16  Standard  Sodium  Thiosulphate  Solution  —  0*  i  N. 
A-2.1.17  Starch  Indicator  Solution 

A-2.2  Procedure  — Weigh  accurately  about  0'25  g  of  the  material  and  dis- 
solve in  about  30  ml  of  dilute  hydrochioric  acid,  add  100  ml  of  water,  boil 
and  fdter.  Wash  the  residue  with  water.  Collect  the  flUrate  aiid  the  washings 
ri  a  :'()()~nii  beaker  and  make  it  alkaline  with  concentra:ed  ammonium 
[!>d!o\idc.  Add  about  one  gram  of  ammonium  chloride,  pa>s  hydrogen 
^ulphuie  gas  and  hlter.  Pass  hydrogen  sulphide  gasthiough  the  filtrate  again 
till  no  turbidity  appears.  Boil  the  filtrate  to  drive  away  hydrogen  sulphide 
gas  and  test  for  complete  removal  of  the  gas  by  ieadacctate  paper.  Neutra- 
h/e  the  solution  with  dilute  hydrochloric  acid  using  methyl  orange  indi- 
cator. Add  5  to  6  drops  of  glacial  acetic  acid  together  with  ammonium 
axetaic  solution  to  neutralize  any  free  mineral  acid.  Heat  the  solution  and 
add  an  excess  of  ammonium  chromate  solution. 

A-2.2. 1  Allov/  the  precipitate  of  a  barium  chromate  to  settle  for  aii 
hour.  Filter  through  a  hlter  paper  and  wash  with  one  percent  anmionium 
chromate  solution  until  the  filtrate  is  free  of  soluble  stronium  and  calcium 
salts  which  are  tested  if  a  portion  of  the  filtrate  produces  no  cloudiness 
with  ammonium  hydroxide  and  ammonium  carbonate.  Finally  wash  the 
residue  free  of  ammonium  chromate  with  water  till  a  portion  of  the  filtrate 
gives  only  slight  reddish  brown  colour  with  silver  nitrate  solution. 

A-2.2.2  Pierce  the  filter  paper  containing  the  barium  chromate  precipi- 
tate and  wash  the  precipitate  into  a  beaker  with  hot  dilute  nitric  acid. 
Dilute  the  solution  to  about  200  ml  and  boil.  Add  ammonium  acetate 
solution  to  neutralize  any  free  nitric  acid  Heat  and  add  sufficient  ammo- 
nium chromate  solution.  Filter  and  repeat  washings  as  in  A-2.2. 1  above. 
Dissolve  the  precipitate  of  barium  chromate  finally  \n  50  to  100  ml  of  dilute 
hydrochloric  acid,  add  about  2  g  of  solid  potassium  iodide  and  allow  to 
react  for  ten  minutes.  Titrate  the  liberated  iodine  with  standard  sodium 
thiosulphate,  using  starch  indicator. 

A-2.3  Calculation 

0*457  9  X   K 


Barium,  percent  by  mass  =         ^ 


where 


V  =  volume  in  ml  of  standard  sodium  ihiosulphate  required  for 
the  titration,  and 

M  =  mass  in  g  of  the  material  taken  for  the  test. 
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A-3.  DETERMINATION  OF  CARBONATES 

A-3.0  Outline  of  the  Method  —  Carbonates  are    determined  by  absorbing 

the  carbon  dioxide  evolved  in  weighed  soda  asbestos  bulbs. 

A-3. 1  Apparatus  —  The  assembly  of  the  apparatus  is  shown  in  Fig.l. 

A-3.2  Reagent 

A-3.2.1  Dilute  Hydrochloric  Acid—  1:1  ( vjv ). 

A-3.2. 2  Concentrated  Sulphuric  Acid  —  see  IS  :  266-1977*. 

A-3. 2, 3  Copper  Sulphate  —  anhydrous. 

A-3.2.4  Anhydrous  Magnesium  Perchlorate 

A-3.2.5  Soda  Asbestos  —  size  range  0*7  to  1*2  mm. 

A-3.3  Procedure  —  Weigh  accurately  about  0*5  to  0*75  g  of  the  material 
and  transfer  it  to  the  flask  and  cover  with  water.  Insert  the  stopper  carrying 
the  separating  funnel  and  condenser  and  connect  the  latter  with  Z),  C  and 
B,  Pass  air  free  from  carbon  dioxide  through  the  system.  Close  the  stop- 
cock in  the  separating  funnel  and  insert  the  weighed  bulbs  A,  and  A  in  ihe 
train.  Fill  half  the  separating  funnel  with  dilute  hydrochloric  acid,  replace 
the  stopper  carrying  the  air  and  see  that  there  is  free  passage  for  gases 
through  the  train.  Open  the  stopcock  in  the  separating  funnel  and  run  acid 
into  the  flask  slowly.  When  effervescence  diminishes  start  a  How  of  water 
through  the  condenser  and  heat  the  llask  slowly  so  as  to  secure  steady  but 
quite  ebullition.  When  all  the  carbon  dioxide  has  been  boiled  out  of  the 
solution,  remove  the  flame,  introduce  the  current  of  air  and  sweep  out  all 
carbon  dioxide.  Disconnect  the  weighed  bulbs,  close  and  inlet  and  outlet 
tubes  and  place  them  in  the  balance  case.  When  cool,  open  the  stopper 
momentarily  and  weigh  against  a  simikir  tube  used  as  a  counterpoise. 

A-3,4  Calculation 

Carbonates,  percent  by  mass  ==-    —-- — - 

where 

m  =  increase  in  mass  ing  due  to  carbon  dioxide  absorption,  and 
M  =^  mass  in  g  of  the  material  taken  for  the  test. 

A-4.  DETERMINATION  OF  MOISTURE 

A-4.1  Procedure  —  Weigh  accurately  about  5  g  of  the  material  in  a  clean 
squat  type  glass  weighing  bottle,  previously  dried  and  weighed.  Place  the 
weighing  bottle  in  an  oven  maintained  at  1 10''C±2  C  till  constant  mass  is 
obtained. 


"Specification  for  sulphuric  acid  {  second  revision  ). 
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Fig.  1  Apparatus  for  the  Determination  of  Carbonates 
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A-4,2  Calculation 

Moisture,  percent  hy   mu'^.-.  ---  100 

where 

M{  ■-■-■^  mass  m  g  of  the    weighing  bottle    witii  the    sample  before 

drying, 
.1/^  --  j^ia.ss  in  g  of  the  weighing  boitie  wjth  llic  sanipic  after  dry- 

mg,  and 
A/    -  ■■  nia^s  in  g  of  the  empty  weighing  biUtle 

Ao.   nETlRMlNAUON  OF         MAI  MR         JNSOIA  BLi:         IN 

HYDROCHI  ORK    ACID 

A-5, 1   Reii^eiits 

A-5.1.1    Coiicciuratcd  Hydrochloric  Acid  —  see  IS  :  265-1976*. 

A-5.2  Procedure  —  Mix  10  g  of  the  material  with  100  ml  of  water  and  add 
slowly  10ml  of  concentrated  h\drochIoric  acid.  Dilute  with  water  to  200ml 
and  heiU  on  the  steam-bath  for  30  minutes.  Filter  the  hot  solution  through 
a  previously  dried  and  weighed  sintered  glass  crucible.  Wash  the  residue 
uith  uater  slightly  acidified  with  hydrochloric  acid.  Again  wash  the  cruci- 
ble with  hot  water  till  the  filtrate  is  U'cc  fr(mi  acid.  Place  the  crucible  in 
an  oven  maintained  at  110  Cl-2'^^C  for  two  hours.  Cool  the  crucible  in  a 
desiccator  and  weigh. 

A-5.3  Calculation 

Matter  insoluble  in  hydrochloric^  100  .    (  M-y-^U  ) 
acid,  percent  by  mass  M 

where 

M.  ==  mass  in  g  of  the  crucible  after  iiltratiori, 
M\  -^  mass  in  g  of  the  crucible  before  hltration,  and 
M  ^  mass  in  g  of  the  material  taken  for  the  test. 

A^6.  TEST  FOR  FREE  ALKALI 

A-6.0  Outline  of  the  Method  —  Free  alkali  is  determined  by  titration  with 
standard  hydrochloric  acid. 

A-6.1  Reagents 

A'-6.L1  Standard  Hydrochloric  Acid  —  0*02  N. 

A-6.L2  Phenolphthalein  Indicator  —  Dissolve  0'  1  g  of  phenolphthalein  in 
100  ml  of  60  percent  rectified  spirit. 


•Specification  for  hydrochloric  acid  (  second  revision  ). 
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A-6.2  Procedure  —  Shake  0'2  g  of  the  material  for  5  minutes  with  30  ml 
of  carbon  dioxide-free  water.  Filter  and  adci  5  drops  of  phenolphthalein  to 
?('  ml  oi  the  filtrale.  T;irate  this  solution  with  standard  hyd;^och!oric  acid. 

A-6.2. 1  The  material  shall  be  takcii  to  ha\c  passed  tlie  test,  if  not  more 
tlian  iy25  ml  ol  standard  lixdro'chloric  ricid  is  required  for  the  titration. 

A  7.   DEM  RMINAIION  ()[   WATER  SOEUBEE  SUEPHJDES 

A-7.()  Outiine  oi'  the  Method  —  Water  ;^oluble  sulnhiJe.^  are  determiricd 
io^ameti'ivalK'. 

\-"  ,1    Reagents 

\-7J.S    Standard  Iodine  Soludon  —  O-Ql  N  (  sec  [S  :  2316-1968^  ), 
,\-7.E2  ConecniraieJ  Hvilroeldoric  Aeid —  see  IS  :  265-19761'. 

A-7.E3  Suvidard  Sodiurn  T/uosuI/d^alc  S(diUion  —  0*01  N  (  see  IS  :  2316- 

J96S^). 

A-7.E4  Starch  Indicator  Solution  —  '"Friturafe  5  g  of  starch  and  O'Ol  g 
■.^.[  iviercunc  iodide  with  30  ml  of  cold  WLiter  and  slowly  pour  it  with  stirriiig 
w^yc)  one  litre  of  boiling  water.   13oil  for   three  miiiutes.  Allow  to   cool  and 

dec:,!ni  off  the  suj^ernatant  clear  liquid. 

A-7.2   Procedure Vv^agh    aecLirately    aboui    5  g  of    the    material,    add 

l:)i:  ml  of  water,  warm  slightly  and  filter.  Wash  the  residue  with  hot  water 
:ind  c^!ol  the  filtrate.  Transfer  the  filtrate  to  a  conical  ilask  containing  a 
me^istired  quantity  of  50  m!  of  standard  iocHne  solution,  then  add  10  ml  of 
concentr:ited  liydrochloric  acid  and  titrate  the  excess  of  iodine  with  standard 
s-tdium  thiosulphate  solution  using  starch  indicator.  Carry  out  the  blank 
deteimiination  simultaneously  under  similar  conditions. 

A-7.3  Calculation 

W^ater  soluble  sulphides  (  as  BaS  ),  _   0-084  7  X  (Kj  —  K) 
percent  by  mass  Mi 


v'here 


Kt  ^=   volume    in    ml    of  standard    sodium    thiosulphale 
solution  used  in  the  blank  titration, 

E^  ^-    volume    in    ml    of  standard    sodium    thiosulphate 
solution  used  in  the  titration,  and 

Mi  ^    mass  in  a  of  the  material  taken  for  the  test. 


"^Methods    of  preparation  of  standard   solution  for  colorimetric  and  volumetric 
u;:il.'^>is  (first  revision  ). 
tSpecification  for  hydrochloric  acid  (  second  revision  ). 
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A"8.  ESTIMATION  OF  TOTAL  SULPHUR  AS  SULPHATE  (SO4) 
ASA  Apparatus 

A-8.1.1  Beaker  —  400  mi  capacity. 

A-8.1.2  Platinum  Crucible  —  25  ml. 

A-8,L3  Volumetric  flask  —  250  ml. 
A-8;2  Reagents 

A-8.2,1  Concentrated  Nitric  Atld  —  see  IS  :  264-1976*. 

A-8.2.2  Concentrated  Hydrochloric  Acid  —  see  IS  :  265-1976t. 

.\-8.2.3  Bromine  (  saturated)  —  see  IS  :  2142-1974^ 

A-8.2.4  Sodium  Carbonate  —  AR  grade. 

A-8.2.5  Potassium  Nitrate  —  AR  grade. 

A-8.2.6  Methyl  Orange  —  Dissolve  O'l  g  of  methyl  orange  in   60  ml  of 
rectified  spirit  and  dilute  with  water  to  100  ml. 

A-8.2.7  Barium  Chloride  Solution  — •  0*25  M. 

\-8.2.8  Dilute  Hydrochloric  Acid  —  O'l  N. 

A-8.2.9  Concentrated  Hydrofluoric  Acid  —  AR. 

A-8,2.10  Concentrated  Sulphuric  Acid  —  seel"^:  266-i976§, 

A-8.3  Procedure — Weigh  exactl>'  5  g  of  the  sample  and  transfer  the  sample 
10  a  400-ml  beaker.  Make  it  to  a  paste  with  water.  Then  add  15  ml 
con.HNOg,  5  ml  of  con. HCl  and  0*5  ml  of  bromine.  Boil  and  allow  to  stand 
the  covered  beaker  on  steam  bath  for  30  minutes.  Evaporate  to  dryness. 
Add  10  drops  of  con.  HCl,  and  dilute  it  to  200  ml  with  water.  Heat  to 
ihe  boiling  point.  Allow  the  covered  beaker  to  stand  overnight.  Filter 
through  a  close  filter  paper  (  Whatman  42  ).  Wash  with  hot  water.  Discard 
the  filtrate.  Ash  the  precipitate  in  the  paper  in  a  platinum  crucible.  Fuse 
the  mixture  with  3  g  of  AR  sodium  carbonate  (NaaCO^ )  and  0*5  g  of  AR 
potassium  nitrate  ( KNO3  )• 

A-8.3,1  Leach  the  melted  mass  with  water.  Transfer  the  contents  of  the 
crucible  to  a  250  ml  volumetric  flask.  Fill  up  to  the  mark  with  water  and 
mix.  Filter  through  dry  paper  (  discard  the  first  10  ml )  into  a  dry  volume- 
tric flask  -f  200  ml  up  to  the  mark.  Transfer  the  contents  of  the  200  ml 
volumetric  flask  quantitatively  to  a  600  ml  beaker.  Add  few  drops  of  methyl 
orange.  Acidify  with  6  N  HCl.  Boil  to  remove  CO2.  Neutralize  and  acidify 


*  specification  for  nitric  acid  (  second  revision  ). 
tSpecification  for  hydrochloric  acid  (  second  revision  ). 
^Specification  for  bromine,  technical  (  first  revision  ). 
^Specification  for  sulphuric  acid  (  second  revision  ). 
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with  O'l  N  HCl.  Heat  to  boil  and  add  while  stirring  5  ml  of  0'25  M  BaCi. 
solution.  Allow  for  overnight  settling.  Filter  the  precipitate  in  Whatman 
42  paper,  wash  with  a  little  hot  water  till  free  from  chloride.  Dry  and  ignite 
the  paper  in  platinum  crucible. 

A~8.3.2  To  the  ash  add  i  ml  of  40%  HF,   and  one  drop  of  con.  H^SO^. 
Again  ignite  and  weigh. 

A-8.4  Calculation 

Total  sulphur  (asSOj),  percent  _  Mv  X  5 ['44 
by  mass  M^> 

where 

M\  ^  mass  in  g  of  the  precipitate,  and 
Ma  ^  mass  in  g  of  the  material  taken  for  test. 
A-8.5  Sensitivity  —  1  mg  to  0*01  percent  SO4. 

A-9.  DETERMINATION  OF  ALKALI  AND  OTHER  METALS 

A-9.0  Outline  of  the  Method  —  Alkali  and  other  metals  are  determined 
gravimctricaily  as  sulphates. 

A-9.1  Reagents 

A-9.1.1  Dilute  Hydrochloric  Acid  —  approximately  5  N. 

A-9,L2  Dilute  Sulphuric  Acid —  approximately  5  N. 

A-9.2  Procedure  —  Dissolve  5  g  of  the  material  in  100  ml  of  water  and 
20  ml  of  dilute  hydrochloric  acid.  Heat  to  boiling,  add  12  ml  to  15  ml  of 
dilute  sulphuric  acid  and  allow  to   stand  for  two   hours.   Filter,   evaporate 

the  filtrate  to  dryness  ignite  gently  and  weigh  the  residue. 

A-9.3  Calculation 

Alkali  and  other  metals  (as  80^),  _   100  m 
percent  by  mass  M 


where 


m   ^  mass  in  g  of  the  residue,  and 

M  =--  mass  in  g  of  the  material  taken  for  the  test. 


A-IO.    ESTIMATION    OF    SODIUM    OXIDE  BY   FLAME  PHOTO- 
METER 

A-10.1  Reagents 

A-lO.l.l  Sodium  Chloride  —  AR  grade. 

A-10.2  Apparatus 
A-10.2.1   Volumetric  Flask  —  250  ml  capacity, 
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A-10.2.2  Flame  Photometer  —  with  a  filter  for  sodium. 

A-10.3  Stock  Solution  of  Sodiani  Chloride  —  Dissolve  2'545  g  of  AR 
grade  sodium  chloride  in  distilled  water  in  1  000  ml  volumetric  llask  and 
dilute  to  the  mark.  Shake  well  taking  care  that  the  solution  does  not  leak 
or  come  in  contact  with  fingers.  This  solution  contains  1  mg  of  Na  per  ml 
of  the  solution. 

A-10.4  Preparation  of  Calibration  Curve 

To  prepare  calibrating  solution  containing  2,  4,  6,  8,  10  npm_  of  sodium 
Tiansrcr  2,  4,  6,  8,  10  ml  each  of  stock  solution  in  5  different  (  one  litre  volu- 
metric llask  by  means  of  pipette  and  dilute  up  to  the  mark  with  distilled 
water ).  Pour  the  calibrating  solution  into  1  000  ml  or  500  ml  plastic  bottles 
and  label  them  as  2,  4,  6,  8,  10  ppm  of  sodium  respectively.  The  label  may 
be  covered  with  a  transparent  cellotape.  so  that  it  does  not  come  out  after 
some  time. 

Bring  the  sodium  filter  in  flame  photometer  in  position.  The  galvano- 
meter spot  is  adjusted  to  left  hand  zero,  of  the  scale  of  galvanometer  when 
distilled  water  is  atomized.  Adjust  the  spot  to  100  or  200  as  required  by 
atomizing  highest  concentration  ( 1 0  ppm  solution ).  Take  the  reading  in  quick 
succession  of  the  other  calibrating  solution.  Atomize  distilled  water  in  bet- 
ween the  readings.  It  is  belter  to  repeat  the  series  of  readings  to  feel  safe 
about  it. 

Afier  all  the  readings  arc  over,  plot  the  graph  of  concentration  on 
A'  axis,  and  galvanometer  reading  on  Y  axis.  This  curve  is  used  for  deter- 
mining the  sodium  concentration  of  unknown  solution. 

A-10.5  Procedure  —  5  g  of  BaCOg  powder  taken  in  a  400  ml  beaker.  Make 
it  to  a  paste.  Add  drop  by  drop  con.  AR  HCl,  to  dissolve  the  BaCOg  pow- 
der. When  all  the  carbonate  dissolved,  just  neutralize  the  solution  to  pH  7 
with  ammonia  solution.  Keep  the  solution  in  a  water  bath  so  that  excess  am- 
monia expels  out.  Now  filter  the  solution  through  Whatman  42  filter  paper 
into  a  250  ml  standard  volumetric  flask,  wash  well  and  make  up  the  solu- 
tion to  250  mi  mark.  Now  take  this  solution  and  atomize  it  in  the  flame 
photomicter  using  the  sodium  filter  and  note  the  galvanometer  reading 
for  the  unknown  solution. 

From  tne  curve  we  have  already  plotted,  find  out  the  concentration 
of  sodium  for  the  corresponding  galvanometer  reading  noted  in  the  galva- 
nometer for  the  unknown  solution. 

A-10.6  Calculation 

„    ,.        ,      ^r   ^        .             -If           Concentration  X  250 
^oaium  (,  as  i\a )  pans  per  muuon  = 

Sodium  oxide  (as  NasO),  parts  per  =  Na  X  1*35 
million 

14 
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A-11    DETERMINATION  OF  IRON 

A-11.0  Outline  of  the   Method  —  Iron  is  determined  colorimetrically  by 

visiial  coiiiparison. 

A-ll.l  Apparatus 

A-11.1.1  Nessler  Cylinders  —  100-inl  capacity  (  see   IS  :  416M967*  ). 

A-H.Z  Reagents 

A-1I;2.1  Concentrated  Hydrochloric  Acid  —  see  IS  :  265-19761. 
A-n.2.2  Ammonium  Persulphate  —  solid. 

A-ll.2.3  Biitanolic  Potassium  Thiocyanate  Solution  —  Dissolve   10  g  of 

potassium  thiocyanate  in  10  ml  of  water.  Add  sufficient  n-butanol  to  make 
up  lo  100  ml  and  shake  vigorously  until  the  solution  is  clear. 

A-H.2.4  Standard  Iron  Solution  —  Dissolve  0*702  g  of  ferrous  ammo- 
nium sulphate  [  FeSOj  (NH4)2  S04.(6H20)  ]  in  water,  add  10  ml  of  concen- 
trated hydrochloric  acid  and  dilute  to  one  litre.  One  millilitre  of  this  solu- 
tion is  equivalent  to  0*1  mg  of  iron  (  as  Fe  ). 

A-n.3  Weigh  accurately  about  0'25  g  of  the  material  and  dissolve  in  10  ml 
of  (.  onceittrated  hydrochloric  acid  and  dilute  with  10  ml  of  water.  Add 
.'^0  ing  oi  ammonium  persulphate,  warm  and  filter  into  a  Nessler  cylinder. 
C('ol  and  add  5  ml  of  butanolic  potassiuni  thiocyanate  solution.  Add  5  ml 
of  butanolic  potassium  thiocyanate  to  another  Nessler  cylinder  containing 
10  ml  of  concentrated  hydrochloric  acid,  30  mg  of  ammonium  persulphate 
and  10  ml  of  water.  Run  in  standard  iron  solution  into  the  second  Nessler 
cylinder  from  a  burette  until  after  thorough  mixing  the  colours  in  the  two 
Nessler  cylinders  are  matched. 

A-11.4  Calculation 

0'014  3  V 


Iron  (  as  Fe^Oa  ),  percent  by  mass  = 


M 

where 

V    =     volume  in  ml  of  standard  iron  solution  required,  and 
M   -=     mass  in  g  of  the  material  taken  for  the  test, 

A-12.  TAP  DENSITY 
A-12.1  Apparatus 

A-12.1,1  Dried  Measuring  Cylinder  —  100  ml  capacity. 


*Specification  for  Nessler  cylinders. 

tSpecification  for  hydrochloric  acid  (  second  revision  ). 
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A-12.1.2  Rubber  Base  Pad 
A-12.1.3   Dry  Funnel 

A-12.2  Procedure  —  Take  a  sufficient  quantity  of  the  dried  sample  and  slip 
it  gently  and  smoothly  through  the  funnel  into  the  measuring  cylinder,  up 
to  the  100  ml  mark  without  knocking.  Give  constant  tapping  on  the  rubber 
base  pad,  slowly  and  smoothly,  so  that  no  sample  is  getting  out  while  giving 
tapping.  When  a  constant  volume  is  obtained  note  down  the  volume  and 
transfer  the  sample  and  weigh  the  sample  accurately. 

A-12.3  Calculation 

M 

Tap  density,  g/ml  =  -      -- 

y 

where 

M  =^  mass  in  g  of  the  material,  and 

V  =^  volume  in  ml  of  the  material. 

A-33.  RESIDUE  ON  SIEVE 
A-13.1  Apparatus 

A-13.1.1  Sieve  —  63  micron  IS  sieve. 

A-13.2  Reagents 

k^XT^XX  Refined  Linseed  Oil—  See  IS  :  76  -  1950*. 
A  '13.2.2  Petroleum  Hydrocarbon  Solvent  —  145/205. 

A-13.3  Procedure  —  Weigh  accurately  the  appropriate  quantity  of  the  sample 
dried  at  110  ±  2°C  for  2  hours.  Transfer  the  sample  to  a  glazed  porcelain 
plate.  Thoroughly  incorporate  a  sufficient  quantity  of  refined  linseed  oil 
with  a  palletle.  Knife  without  any  grinding  action  until  a  uniform  paste  is 
obtained.  Mix  the  paste  with  100  ml  of  petroleum  hydrocarbon  solvent 
145/205  and  transfer  the  mixture  on  to  a  63  micron  IS  sieve  by  rinsing  with 
further  quantities  of  petroleum  hydrocarbon  solvent.  Wash  the  residue  left 
on  the  sieve  with  petroleum  hydrocarbon  solvent  gently  brushing  with  a  soft 
camel  hair  brush  until  the  washings  are  clear.  Dry  the  residue  to  a  constant 
mass  at  100  ±  2°C. 

A-13.3.1  Express  the  result  at  the  percentage  of  the  mass  of  the  material 

taken  for  the  test. 

A-14.  REACTION  EFFICIENCY 
A-14.1  Reagents 

A-14.1.1  Dilute  Sodium  Sulphate  Solution  —  2  percent. 


*Specification  for  linseed  oil,  refined,  for  paints. 

16 


IS  :  3205  -  1984 

A-14.1,2  Standard  Hydrochloric  Acid  —  I  N. 
A-14.1,3  MetJiyl  Orange  Indicator 

A-14.2  Procedure  —Take  1  g  of  the  sample  and  add  to  it  dilute  sodium 
sulphate  sohition  in  a  250  ml  beaker.  Boil  for  45  minutes.  Cool  and  filter. 
Titrate  the  filtrate  again^^t  standard  hydrochloride  acid  using  methyl  orange 
:is  indicator,  the  following  reaction  takes  place: 

BaCO,   r  Na.SOi  -         BaSO,   !   NaXO, 

(  1  g  of  BaCO;j  -         0-537  g  of  Na.COa  and 

1  ml  of  1  NHCl  -         53  g  of  NaoC03 ) 

A-^14.:^  Calculation 

Reaction  eilicicncy,  percent  by  mass  --^-  V  X  987 
where 

V  ^  volume  in  ml  of  standard  hydrochloric  acid  required. 


APPENDIX    B 

{Clause  5.1) 

SAMPLING  OF  PRECIPITATED  BARIUM  CARBONATE, 

TECHNICAL 

B-l.  GENERAL  REQUIREMENTS  OF  SAMPLING 

B-1.0  In  drawing,  preparing,  storing  and  handling  test  samples,  the  follow- 
ing precautions  and  directions  shall  be  observed. 

B-Ll  Samples  shall  be  drawn  in  a  protected  place  not  exposed  to  damp 
air,  dust  or  soot. 

B-L2  The  sampling  instrument  shall  be  clean  and  dry  when  used. 

B-l. 3  Precautions  shall  be  taken  to  protect  the  samples,  the  material  being 
sampled,  the  sampling  instrument  and  the  containers  for  samples,  from 
adventitious  contamination. 

B-L4  lo  draw  a  representative  sample,  the  contents  of  each  container 
selected  for  sampling  shall  be  mixed  as  thoroughly  as  possible  by  suitable 
means. 

B-l. 5  The  samples  shall  be  placed  in  clean,  dry  and  air-tight  glass  or  other 
suitable  containers  on  which  the  material  has  no  action. 

B-l. 6  The  samples  containers  shall  be  of  such  a  size  that  they  are  almost 
completely  filled  by  the  sample. 

17 


IS  :  3205  -  1984 

B-1.7  Each  sample  container  shall  be  sealed  air-tight  after  filling  and  marked 
with  full  details  of  sampling,  the  date  of  sampling  and  the  year  of  manu- 
facture of  the  material. 

B-l.S  Samples  shall  be  stored  in  such  a  mannerthat  the  temperature  of  the 
material  does  not  vary  unduly  from  the  normal  temperature,. 

B-2.  SCAT.E  OF  SAMPLING 

B-2.1  Lot  —  All  the  packages  in  a  single  consignment  of  the  material  and 

from  a  single  batch  of  manufacture  shall  constitute  a  lot.  If  a  consignment 
IS  declared  or  known  to  consist  of  packages  from  different  batches  of  manu- 
facture, the  batches  shall  be  marked  separately  and  the  packages  in  each 
such  batch  shall  constitute  separate  lots. 

H-2.2  The  number  of  packages  to  be  selected  from  the  lot  shall  depend 
upon  the  size  of  the  lot  and  shall  be  in  accordance  with  Table  2. 

TABLE  2  NUMBER  OF  PACKAGES  TO  BE  SELECTED 

Lot  Size  Number  of  packages 

TO  BE  Selected 

A^  n 

(1)  (2) 

Up     to     100  5 

101     to     300  6 

301     to     500  7 

501     to     800  8 

801     to  1300  9 

1301     and  above  10 

B-2.3  These  packages  shall  be  selected  at  random  from  the  lot  and  in 
order  to  ensure  the  randomness  of  selection  random  number  tables  miay  be 
used.  In  case  random  number  tables  are  not  available,  the  following  proce- 
dure may  by  adopted. 

^Starting  from  any  package  in  the  lot  count  them  as  1,2,3  ...  up  to  rand 
so  on  in  one  order,  where  r  is  integral  part  of  Njn  (  N  being  the  lot  size 
and  n  being  the  number  of  packages  to  be  selected  )•  Every  rth  package 
thus  counted  shall  be  withdrawn  to  give  sample  for  test. 

B.3.  TEST  SAMPLES  AND  REFEREE  SAMPLES 

B-3.1  Draw  with  an  appropriate  sampling  instrument  small  portions  of  the 
material  from  different  parts  of  the  packages  in  the  sample.  The  total  quan- 
tity of  material  so  drawn  from  each  package  shall  be  approximately  three 
times  the  quantity  required  for  carrying  out  the  tests  for  all  the  requirements. 
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B-3.2  Mix  thoroughly  the  portions  drawn  from  the  same  package  to  form 
an  individual  sample  representative  of  the  package.  Also  mix  together  equal 
portions  from  the  mdividual  samples  to  form  a  composite  sample  represen- 
tative of  the  whole  lot. 

B-3.3  Divide  the  individual  samples  and  the  composite  sample  into  three 
sets  of  test  sampks,  each  set  shall  have  individual  samples  representing  each 
package  and  a  composite  sample.  Transfer  these  test  samples  immediately 
to  thoroughly  dried  sample  containers  which  shall  then  he  sealed  air-tight 
and  labelled  with  all  the  particulars  of  sampling  given  under  B-1.7,  One  of 
these  sets  shall  be  for  the  purchaser,  another  for  the  supplier  and  the  third 
\\)r  the  referee.  Referee  samples  shall  consistof  a  set  of  individual  samples  and 
a  composite  sample  marked  for  the  purpose.  Referee  samples  shall  bear  the 
seals  of  the  purchaser  and  the  supplier,  and  shall  be  kept  at  a  place  agreed 
to  between  the  two.  It  shall  be  used  in  case  of  dispute  between  the  two. 

B-4.  NUMBER  OF  TESTS 

B-4.1  Tests  for  the  material  insoluble  in  hydrochloric  acid,  water  soluble 
sulphides  and  barium  shall  be  conducted  on  each  of  the  individual  samples 
in  the  set  of  test  samples. 

B-4. 2  Tests  for  the  remaining  characteristics  shall  be  conducted  on  the  com- 
posite samples. 

B-5.  CRITERIA  FOR  CONFORMITY 

B-5.1  A  lot  shall  be  declared  as  conforming  to  the  requirements  of  this  speci- 
fication, if  the  requirements  given  in  B-5.2  and  B-5.3  are  satisfied. 

B-5.2  The  individual  samples,  when  tested  for  material  insoluble  in  hydro- 
chloric acid,  water  soluble  sulphides  and  barium  shall  all  satisfy  the  require- 
ments of  the  specification  individually. 

B-5.3  For  the  remaining  characteristics  which  have  been  tested  on  the  com- 
posite sample,  all  the  test  results  shall  satisfy  the  corresponding  require- 
ments of  the  specification. 
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